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Guide rail of compound type and a method of manufacturing such a guide rail 

The present invention concerns a guide rail of compound type according to the 
preamble to claim 1 and a method of manufacturing such a guide rail according to the 
preamble to claim 18. 

Increasingly greater demands are being put on the wear resistance and durability of 
the type of guide rails that through interaction with wheels or rollers are used to guide units 
that can be driven along the guide rails, e.g. the wagons and locomotive of a train. Amongst 
other things, this hereby puts demands on parts of the rails with which the wheels interact 
being able to withstand long periods of use without exhibiting so-called surface fatigue and 
subsequent cracking. Furthermore, there are demands that the guide rails should withstand 
distortion and wear and that so-called micro-pitting cannot form on the running surfaces of 
the rails because the said pitting both impairs the service life of the trains and reduces 
passenger comfort. When it concerns the type of guide rails that form part of a railway track, 
it has been shown to be difficult to meet with these demands because there are endeavours 
being made to run trains increasingly faster, which means the wheels also roll faster on the 
rails. Trains are getting increasingly heavier at the same time as rain and pollution are 
exerting the rails to increasingly more severe attacks of corrosion. 

On previously known rails of so-called compound type, i.e. rails comprising a base 
rail with a durable outer rail applied to it, the outer rail has usually been applied to the base 
rail through plastic deformation after assembly. Normally, this is achieved through distorting 
parts of the outer rail or exposing it to similar plastic processing so that the rail in an 
enveloping manner is fixed to a receptacle section of the base rail. 

The disadvantage of the said technique is obvious when outer rails of high-strength, 
hardened, material or material with high tensile yield and consequently high durability are to 
be applied to the base rail because such material can only be shaped with much difficulty. 
Even if the enveloping adhesion obtained in this way between the outer rail and the base rail 
is very good to begin with, it does tend to loosen after a certain time of use, which often 
results in rattling and noise from the guide rails. 

One object of the present invention is therefore to achieve a guide rail that is simple 
and easy to manufacture and exhibits better properties with regard to both wear resistance 
and resistance to surface fatigue. It is also desirable to achieve a guide rail possessing a 
dampening effect and is thereby considerably quieter than currently known rails. 

The said objects of the invention are achieved by means of a guide rail exhibiting 
the distinctive features specified in claim 1 and a method of manufacture exhibiting the 
distinctive features specified in claim 17. 

From one point of view, the invention is based on a guide rail arranged as a base 
rail intended to receive and support a complementary outer rail possessing and especially 
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high resistance to wear, which makes the complete guide rail less sensitive to wear. The 
complementary outer rail is fixed to the base rail by means of methods of adhesive bonding 
such as gluing or welding and has been given such a form that the form is essentially 
unchanged once it has been mounted on the base rail. This can be applied to the 
5 modification of an existing guide rail already in place such as a railway track resting on 
sleepers or guide rails of new manufacture intended for any other application where the rail is 
exerted to especially high levels of strain and wear. From another point of view of the 
invention a basic rail with an outer rail of suitable shape are arranged during manufacture. 

Other distinctive features and advantages of the invention will be seen in the 
1 0 following description of one embodiment with reference to attached drawings, of which 

Fig. 1 shows a perspective of a guide rail according to the invention with an outer 
rail arranged on a base rail whereby the duly formed guide rail has the form of a normal 
railway rail with a foot intended for mounting to a sleeper. 

Fig. 2 is a cross section of the guide rail shown in fig. 1 with the parts separated. 
15 Fig. 3 shows a perspective view of a normal railway rail that has been prepared to 

receive an outer rail to form a base rail. 

Fig. 4 shows the end view of an outer rail in an alternative embodiment with material 
contractions running along the rail serving as guide notches to facilitate fitting the outer rail 
onto the base rail. 

20 Fig. 5 shows a cross section of a guide rail made of a base rail and an outer rail. 

Fig. 6 shows a cross section of the guide rail shown in fig. 5 in an embodiment with 
a sound absorbing filler between the outer rail and the base rail. 

Fig. 7 shows a cross section of a guide rail made of a base rail and an outer rail of 
the type shown in fig. 4. 

25 Fig. 8 shows a cross section of the guide rail shown in fig. 7 in an embodiment with 

a sound absorbing filler between the outer rail and the base rail. 

Fig. 9 shows a perspective view of a guide rail according to the invention with an 
outer rail of an alternative third embodiment arranged on a base rail. 

Fig. 10 is a cross section of the guide rail shown in fig. 9 with the parts separated. 
30 Fig. 11 shows a perspective view of a normal railway rail that has been prepared to 

receive an outer rail of the embodiment illustrated in fig. 9 to form a base rail. 

Fig. 12 shows a cross section of a guide rail made of a base rail and an outer rail of 
the type shown in fig. 9. 

Fig. 13 shows a cross section of the guide rail shown in fig. 12 in an embodiment 
35 with a sound absorbing filler between the outer rail and the base rail. 
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Fig. 14 shows an end view of an outer rail corresponding to fig. 1 but in this case 
with material contractions arranged on one side section of the outer rail to facilitate fitting the 
outer rail onto the base rail. 

Fig. 1 illustrates an example of a guide rail according to the invention, which in this 

5 case constitutes a so-called railway rail generally comprising a foot 1, web 2 and main part 3. 

Referring to figs. 2 and 3, the guide rail according to the invention is mainly made 
up of two parts; a first part 4, which in this case comprises a separate outer rail of metal 
sheet of limited or relatively small thickness, and a second part 5, which in this case 
comprises a base rail. The expression base rail is in the following to denote an element 

10 made from a beam, rod or similar thick and solid material that has been prepared to receive 
an outer rail 4 by means of a process stage subsequent to rolling. In new manufacture, the 
base rail can be given the required shape initially in the rolling process. Through the said 
preparatory stages, the outer rail 4 and the base rail 5 are given such a shape that the 
relatively thin-walled outer rail 4 can be received without deformation and supported by the 

1 5 base rail 5 in the way shown in fig. 1 . 

The expression "small thickness" has not been defined as long as it is not put in 
relation to any other dimension and the said expression, as used here, concerns principally a 
material thickness suitable for rollforming sections in which the normal material thickness is 
in the interval 1-10 mm. Rolling is another possible alternative shaping or profiling method 

20 for manufacturing an outer rail with the desired form. 

The outer rail 4 is shaped like an open channel along its length where the cross 
section of the accordingly shaped profile can be regarded as a C shape. Because of its small 
thickness, the outer rail can be simply and cheaply given the desired profile and thereby also 
given the necessary material properties regarding strength and surface hardness. In this part 

25 it should be understood that the outer rail 4 can with advantage be given its profile through 
rollforming in a rollformer and its strength through a subsequent hardening process. That is 
to say manufacturing stages including; that a piece of sheet metal is made into a suitable 
shape by passing between the section rollers of a roller mill, that the shaped metal is heated 
to the austenitising temperature of the chosen metal and that the heated section is cooled at 

30 a rate suitable for the material in question. Based on a material with relative low strength 
such as approximately 340 MPa, the yield point can hereby be increased to very high values 
of around 900 - 1300, usually 1200 MPa. Thanks to the relatively low initial yield point of the 
original material, high-strength sections of relatively complicated shapes and tight or small 
radiuses can be produced. Suitable materials for rollforming and hardening are different 

35 types of steel that have been alloyed with additives such as boron, i.e. boron steel. Since 
rollforming in combination with subsequent hardening is a well known and long applied 
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technique, a more thorough description of this manufacturing process will not be given 
below. 

Naturally, it is possible to make the hardened outer rail 4 even stronger by following 
the hardening with a tempering stage. 

5 Seen in cross section and most evident in fig. 2, the C-shaped outer rail 4 is defined 

by a bottom section 6 with adjoining side sections 7, 7\ which at their free ends are 
terminated by end side edges 8, 8' directed towards each other. The outer rail 4 exhibits in 
this respect a defined concave inside 9, which is limited by an essentially flat bottom surface 
with mainly plane-parallel side surfaces adjoining it at right angles. The outer rail's 4 

10 generally convex outside 10 has to all intents and purposes received its shape to offer a 
guided interaction with a railway wheel and has in this respect also been given a profile 
corresponding to that of the wheel with three mainly flat side surfaces. The said three sides 
include an essentially flat top and a first and a second flat outside adjoining the top at right 
angles. 

15 The top of the base rail 5 has through machine cutting, which could include milling, 

been given a receptacle section 1 1 with cross section that corresponds to the roller shaped 
concave inside 9 of the outer rail 4. 

As illustrated in fig. 2, the thicker receptacle section 1 1 exhibits a transitional section 
12 tapered in the direction towards the web section. When the outer rail 4 is mounted, the 

20 opposing end side edges 8, 8' are used to snap in towards the transitional section 12 so that 
the outer rail 4 can be elastically locked to the base rail 5. The expression elastically here 
means that the outer rail 4 can be locked to the base rail 5 in a stable manner by being 
pressed straight down towards the base rail without the outer rail suffering any permanent 
plastic deformation or change in shape in comparison to its original shape. That is to say, the 

25 shape of the outer rail 4 profile will remain unaffected both before and after it is mounted on 
the receptacle section 1 1 . In a preferred embodiment of the invention, however, the outer rail 
4 can be made somewhat smaller than the receptacle section 1 1 of the base rail or be 
arranged with snap fastening that is designed so that the outer rail is given a certain degree 
of application to the base rail. Hereby is obtained a better contact between the outer rail and 

30 the base rail, which is of great importance in cases when they are fixed by gluing. 

In this respect, the outer rail 4 can in other words be joined to the base rail 5 at right 
angles to the longitudinal direction of the parts. That is to say, so that the outer rail 4 
immediately and with good relative surface contact can be placed onto the receptacle section 
1 1 of the base rail 5. 

35 Since rolling is a method that allows the manufacture of products with relatively 

narrow tolerances, it should be noted that during the new manufacture of guide rails it is 
naturally possible through rolling only to manufacture a base rail 5 with a receptacle section 
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11, which allows immediate reception of the outer rail 4. That is to say, the base rail 5 can 
essentially be given such a form through rolling that a subsequent machine cutting stage of 
manufacture need not be applied. 

It should hereby be realised that since rollforming, unlike rolling for example, does 
5 not offer material transfer but allows only an applied sheet metal blank to be shaped in its 
longitudinal direction, the receptacle section 1 1 of the base rail 5 must be given a continuous 
cross-sectional area along its length that essentially corresponds to the inside section 9 of 
the outer rail 4. 

It should be understood that machine cutting to shape the receptacle section 1 1 of 
10 the base rail 5 can well be applied to existing guide rails and guide rails in use such as 
railway rails lying on a railway embankment Regarding existing railway rails, this can be a 
case of maintenance work, reconditioning work or repair, whereby the existing guide rail 
through machine cutting can be prepared to form a base rail 5 to receive an outer rail 4 by 
arranging the said receptacle section 11. 
15 Figs. 4 and 14 show cross sections through outer rails 4 in alternative embodiments. 

To facilitate fitting the outer rail onto the receptacle section 1 1 of the base rail 5, the outer rail 
4 in these embodiments has been given a number of material contractions 13, which, 
extending along the length of the concave inside of the rail, are used to locally reduce the 
bending resistance of the outer rail and thereby serve as guide notches allowing the side 
20 edge sections 7, T of the outer rail 4 to bend out when snapping the outer rail onto the base 
rail. 

Fig. 4 shows an example of an outer rail 4 where the material contractions 13 are 
located in the transitional area between the bottom section 7 and its adjoining side edge 
sections 7, 7\ 

25 Fig. 14 shows an example of an outer rail 4 on which the material contractions 13 

like grooves are arranged in series after each other. The said material contractions 13 are 
formed in one side edge section 7 of the outer rail 4, whereby the C-shaped gap of the outer 
rail can be widened by simply bending out this side edge section in the way represented in 
the figure with a dotted line. The material contractions 13 should, however, be made in such 

30 a way that their negative effect on the overall strength of the outer rail is kept as low as 
possible. For example, it could be advantageous to apply the said series of material 
contractions to the side edge section of the outer rail that after fitting onto the base rail 5 
forms the outside of the guide rail, i.e. the side edge section of the outer rail that does not 
interact with a railway wheel. 

35 According to the principles of the invention and with reference to fig. 5, the outer rail 

4 is fixed to the base rail 5 through the application of an adhesive binding technique that can 
include welding but that preferably concerns gluing, whereby glue 14 is applied to any of the 
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opposing contact surfaces 9, 10 of the respective rails. Alternatively, the glue can be applied 
to each of the meeting rails' contact surfaces 9, 10. On an especially preferred embodiment 
of the invention, the outer rail 4 is joined with the base rail 5 through a combination of gluing 
and snap fastening. Thanks to the shape of the receptacle section 1 1 and the inside 9 of the 
5 outer rail 4 being adapted to fit each other a relatively large area of active contact surface is 
obtained, which offers an efficient glued joint between the outer rail 4 and the base rail 5. 
Consequently in this way, strong and cheap guide rails can be manufactured through the 
application of thin sections of outer rails 4 of strong relatively expensive material on a 
relatively cheap base rail 5. The problems with vibration and resonance that often arise in 

10 cases where parts are joined mechanically, such as by upsetting or bolting, can be avoided 
using the technique according to the invention. Problems with noise and resonance are 
common for all types of railway traffic. 

Fig. 6 shows an alternative embodiment of the invention whereby the aforesaid 
problems with noise are further reduced. For this embodiment of the invention a thin section- 

15 like filler element 15 of elastomeric material such as plastic has been applied between the 
two rails 4, 5 that have been joined by gluing. The said elastomeric element 15 does not 
necessarily need to exhibit a section corresponding to the opposing sections of the outer rail 
4 and the base rail 5 respectively but in cases where a very thin and flexible material is used, 
it is possible for the elastomeric sectional element in its original state to have the form of a 

20 flat rectangle that is formed into shape between the two joined rails 4, 5. 

Fig. 7 shows an example of an outer rail 4 of the second embodiment with a number 
of longitudinal material contractions 13 along the rail that has been applied to a base rail 5 
through snap fastening. 

Fig. 8 shows an example of outer rail 4 of the second embodiment which through 

25 snap fastening to the transitional section 12 has been applied to a base rail 5, whereby a 
filler layer of elastomeric material 15 has been arranged between the respective rails. 

Referring to figs. 9 - 1 1 , a guide rail of a third and somewhat simpler embodiment 
according to the invention is shown that differs from the first and second embodiments only 
in that the outer rail 4 does not exhibit any of the opposing end side edges 8, 8'. It should be 

30 understood that the outer rail in this embodiment is solely intended to be joined to the 
receptacle section 11 of the base rail 5 by means of gluing. 

Fig. 12 shows how the outer rail 4 of the third embodiment is fixed to the base rail 5 
through gluing after the application of glue 14 on any of the opposing contact surfaces 9, 10 
of the respective rails. The glue is preferably a conductor that allows current to be conveyed 

35 between the base rail and the outer rail. 
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Fig. 13 shows an example of how a thin section-like filler element 15 of elastomeric 
material is applied to the meeting contact surfaces 9, 10 of the rails 4, 5 that are joined by 
gluing. 

The invention described herein is not limited to the above description or as 
5 illustrated in the drawings but can be changed and modified in a number of different ways 
within the framework of the idea of invention specified in the following claims. 

For example, it is possible to combine different types; that the assembled guide rail 
could be manufactured of different materials, of which, for new production, the thick base rail 
need not be made of a metal. As the outer rail and the base rail are joined by gluing, it is very 
10 likely that different types of fibre-reinforced composite materials of synthetic resin type or 
reinforced concrete could be used for the base rail. 



